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(57)Abstract: 

PURPOSE: To provide a duplex stainless steel extremely 
excellent in corrosion resistance and having high strength. 
CONSTITUTION: The stainless steel has a composition which 
consists of, by weight, <0.03% C, <1.0% Si, <1.5% Mn, <0.040% 
P, <0.008% S, <0.040% sol.AI, 5.0-9.0% Ni, 23.0-27.0% Cr, 2.0- 
4.0% Mo, >1. 5-5.0% W, 0.24-0.32% N, and the balance Fe with 
inevitable impurities and where PREW represented by the 
equation (a) is regulated to >40: PREW=Cr+3.3(Mo+0.5W)+16N. 
(a). Besides the components, one or more kinds among Cu, V, 
Ca, Mg, B, and rare earth elements can be incorporated. 
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(57) [»JR] 

[»J0E] M%r, C : 0.03%«T\ Si : 1.0 %U 
T\ Mi : 1.5 %&TF % P : 0.040 %£TF, S : 0.00 
8 %WT\ sol .Al : 0.040 %£XT. Ni : 5.0 —9.0 %, 

Cr : 23.0—27.0%, Kto : 2.0 —4.0 %, W : 1.5% 
£433. 5.0%£*£\ N : 0.24— 0.32%, FeteiCJCFnJ 
iB^RKW:«»tt*<b*filiS**rL, U^feTE (a)S 
•Ca $ ft £ TOW#4QM JtT & £ K^CCffift/ciBSI^r: 

PREW = Cr + 3.3( Mo+0.5 W) + 16N • • 
• (a) 

±iE©fiR#<Di*CC % MCCCu, V, Csu B*Jj:V*± 




(2) 
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Si 



sol .AT : 0.04 



* 
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IffiyOMl ] M%r, C : 0.03%£Tr\ 
0 %«T\ Mn:i.5%fcTF* 
P : 0.040 %felT. S : 0.008 %feTF. 
0 %«T\ 

Ni : 5.0 — 9.0 %, Cr: 23.0—27.0%, 

PREW = Cr + 3.3 (Mo+ 
/c/cL, (a)S;tt»CD7n^lB#«^7cJRO^WS (Sg 
%) *SHr o 

[IS^J12] IS^nC|atS(D^CDWC v JgK 0.2- 
2.0 M%OCu<t 0.05—1. 5 mm%<DV<D—Jj&tdtXffi 

l>frb±m prew# 40 «±r&£W:fett&c 

^n/cS&sxtB* r-isv^m* 

[f»5jUS3 ] »5W5 1 CCEiSOflE^O^fCC, Jg&C0.02ll 
S%JWT<DCa, 0.02M%«T£>^, o.02M%&T<D 
Bfcitf 0.2««%aT©*±3Kc3R(O*©l«fiLb* 
LfrfciiB prew # 40 jy±r*5BMfcttK:«ti 

[tt3f&14] fB^licfBigo^cD^K:. Mic 0.2- 

2.0 JrS%<£>Cu£0.05— 1.5 H%(DV©-S^/cW 
0.02Mfi%tTF<DCa, 0.02M%J^T<E>Mq, 0.02 

CDl««±<b£^#, U^*>±IE PREW # 40«±r* 
[0 0 0 1 ] 

7-f>;W ^ t L X '<&£<Dr.ffiX r >UX xizm&ifi * 

PRE (Pitting Resistance Equivalent) 
HUftCCte, C©PRE # 35 «±<fc ttS <fc 5 KXr\ Mo, N 

f*>U^ggti, Cr, Mo, N^M^iS&TPRE ^:40J^±i 

g£ftOO&£ c Cr, Mo, NO*tfln«8l©lB»K{bK:fc 

mici55mik2tixi,>z±i,>*>cti>A-^-=Lffi 
xr>i<x<Dftmx$>2> 0 

[ooo6] ±&<D£5<,cmz<D~ffiX7->uzM*m 

UX«*l!jgr4S*W&*iL^«. Cr, Mo, NCDffS 

[0 00 7] SHOCr*J<fcO*Mo^WS«:tiJj03if€>i, @t 
<Tfci»£«iHHb^tt (ate, <xta^f 0 jh 

SffiOfcXSRW^tfBliCCfca. NCDjBKCDtf 



*Mo: 2.0 — 4.0 %, W: 1.5%£ig*. 5.0%g"C, 
N : 0.24-0.32%, FefcJltf^iKFttlS : WRta 
Zlt^Mf&Z^L. U^fcTfB (a)^-c^$n^> PREW 



5W) + 16N • • • (a) 
[0 0 0 2 ] 

«<DKa«:HTS*Mfe, WIK. ®#MBS so- 91516 

-*§\ (2)fHj52-716 #, Ola) 56- 142855^, @>fll62- 5044 
4-^, ©fi]62- 180043^, ®^1¥2 - 258956^<7>& 

[0 0 0 3 ] fi^, W^tt^S«f4-«$ccoc^r , ffiffl 
a «> ©cc & s onr s ti s if Attfc £ 

tl^fe(D^SBeSn-Cli*. ®«fBBBS62- 56556 
(*H#I^4, 765,953 CCH«SnTl>4<D 

[0004] Ht@X-r>UX(DW^tt, 1$*cW?Lftft* 
*r^7-rf-ir-turTB3©W?LAttJB» (PRE *fc 
W P.I.)#£06ftTl>£ o 
[0 00 5] 

Cr+3.3Mo +16N • ■ • (b) 

Hm<D'£<t%t8<. £^c, cr, Mo£iS#/c8rete, « 
[0 0 0 8 ] 
[0 00 9] 

[iigl^ft?^-r5/c^cD^g:] TIB (l), 

(2) OXtBXrVUX^^rSifi-r^,, 
[0010] (l) MM%X , C : 0.03%JWT, Si : 
l.o %«T ( Mi : 1.5 %&TF> P : 0.040 %J^T, 
S : 0.008 %WT, sol.Al : 0.040 %&Cf, Ni : 5.0 — 
9.0%, Cr : 23.0— 27.0%, Mo: 2.0 —4.0%, 
W: 1.5%£fi*. 5.0%^r, N : 0.24— 0.32%, Fe 



40 



50 
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Tie (a)Sri$ns prew a* 40 «±t?**Btfttt«:* [ooi l ] 

PREW = Cr + 3.3( Mo+0.5 W) + 16N • • • (a) 



[0012] (2) ±f B (1) (DtiUftGMlC. MteTiB©» 

i g¥*5<i: o*m 2 m<D7tm<D-io $ tcmxnfr hm/ott i 

iH±OjSMS»l, ±8EPREW# 40«±r*4» 

[ 0 0 1 3 ] * 1 fflfTt:^ 10 
0.2-2.0lf%OCu, fecfcO'O.05-1.5 M%CDV 

0.02MS%J^T<DCa, 0.02Sfi%«TOMq. 0.02MI% 

fcTFOB, te<fcV0.2 *«9<JElT©«±a7c3R * 

PSI( Phase Stability Index) = Cr+ 

[0016] — «tc % W«^£tuJR£ Orito£0»<DfP 

tf, -ffix^>u^«|«:w*»ttiOfc»&«:tt MfB<D 
(c) st(c i.swiLrw*apAttW*itfft6tt^. ^5 

5feCC»^3ffc«|* BBBB 56- 14285 5^«*$ cfc UWi 62 - 180043 

trci>£#, H^cd^WS^ 0.2-0.3 «KT4C»9« 
[0017] rffl^f>l/^fK:fctf*W 

teK^*»rfc&ftji.*»fc. hi 5. cw access 40 
(o s:tc2a«riHB«»^*sai/»4, 

°C) r&^S L> fc»^CD£^»Kco*,>r tswttusi 
WCcK»L3QrC*<D"C»S. WB, Sift 

2n ito£ll&Q amo^jETieWAfficC^ 

W^MocD2fgO/l^a^*>o/ces&^, JJE©J:5ttifiB 
«r ^yt «> r « & t ^ <t jfi»j s ti * . c <o <* 

^«c*DS^6, *»wr«w©a«»te«fti*iao, c so 



[0014] 

[0015] flrjfccDifco , (b)^r^^n^pRE <d«i 

&±tfT— tl*7*> uxai<DiHAtt*ffi|±3i*SK:ttc 



(a) 



3.3 Mo + 3 Si ^ 40 • • • (c) 

<Dv/(D^mmziMi&Ltcm la > pre ©a, 

PREW = Cr + 3.3 (Mo+ 0.5W) + 16N 
[0018] «T, *»I8©— «X^>U^0|©#SR» 

[0 0 1 9 ] C : C«\ ^TSNil^HltC^-Xr^ 

{ tr & tc& o . 03%«r t r h . 
[0020] si : smmvssmi&ftt uttajr^s 

milB (c)^tcm6n^<fc^tc^HHfk^ cats 

**s<-rsfBBfc*&. cti6<3M»**ffloramtt 

[0 0 2 1 ] P : PttW+Cc^pjaWCcaArS^RBtt 
7u*r 0.040%£jH;i& t 
tt, «Itt©^h^*O<&S^60.040%%±IS<bT 

[ 0 0 2 2 ] S : S feWcpCC^pjaWCCiBA-ra W«! 

[ 0 0 2 3 ] £/t, WBBlttftAOS^ffiB^itt 0 W?L 

fi^r 0.008%J^TtCfflIA^>C<i:<i:0/c o cnJ^T"Cr^ 
5/cW^>ai^^<fc< % q${c 0.005%WT^MS0^o 
[0 024] sol .at : Aitt88<Dflttffi&l£ ur^iir*^ 



(4) 

5 

*^"C«AT^Wfi^:sol.Al£ LX 0.040%«T 

[0 02 5 ] Ni : Ni»*-Xf-^-Y h«rS5E{bT*fc«> 
tC^KDSc^r*^^, ^CD^WS#9%£jB*.£4:7 
x ^ h S©S*Mc <fc 0 -tlx r > U ^«<DS*W&tt 

mitmmm u r WAtt^^f b-r * . 
[ o o 2 6 ] cr : crim&&zmm? ztc&>t,cm®tem 

l>„ Cr<D^S#27%*j»*4 4£JWIMb£« 

[ 0 0 2 7 ] Mo : MottCr4H«K: (a)^CSF-^0, »6 
ttfc<fcl>*BI»lfflJKAtt*K*syt«?>, *»«t?tt*©S 

ws^2%w±<hT6 0 — Mooa*j»jn«iijScfi<D 

[0 02 8]W: ^©4*5 9 , Wtt#3MH<D— ffi* 

[0 02 9 ] WttMD4H«fCWAtt, «fc?LA:fe,fctfl» 
mKft^©a9ESttftW±S#67c*r*0. it*, ph© 

is^«wr»fttttfii±3#-6S5ettM{b»*»RS , r& 30 

[0 03 0 ] 0*pU WttMoiJt«Lr««3WliC>± 

[0 03 1 ] *»fnrtt. «rjfi©j^Jc*-3Sr l.5%* 
jB*.*W€:dW3ttS. 1.5XKTCK, lulSCD (a)S 
© PREW * 40fcLh4T5©CC. Cr Mo, N^CD^JJD^r 40 

<, h*$jgtf/cW'Cft'5^6±IE« 5.0%<b-T 

[0 03 2] N (gf) :N}^Mt-Xft>(Ft 
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6 

tctb CC o . 24% fiLL© N ©dWftSf&K 4 ft £ . 
[0 0 3 3] 3 6CCNte, (a)3£CC§f#0TCr\ MoteJ: 

0^SSOJ:^^2 5%Cr^CD^taX7 u >UXiKr^ > N£o. 
32%^rffl^r^W3^J: 5 i:/u-*-;l/<Z>f6£ 

GWOc<fcg»l©«tt, «fttt*^bSti:S. 
[0 0 3 4] eLLKifi^fcCr. Mo, W*JJ:VNtt. B98B 
<D C<0j£xmzti& prew ^ 40 fcLb 4 ft* £$«:-€•© 

S««*IW0ftWtl«tt6a:C». PREWBP*», Cr+3. 
3(Mo+ 0.5W) +16Nt*HUBS© (b)SCCCW©KW*tt|jL 
tchOX, *:tl&mZ. ft»(D#BBBB62- 50444 

i.i 32.54 L/TC**K»r % CM 40 J£t±ecr£C4 

[o o 3 5 ] S^f->u^>K*, cn^rtc 

[0 0 3 6 ] JUI^Etu^ (Cu, V) : Qj4V«, *|%^ 
&c2tT 4 BStt^fi± 3 * « 4 c jSr*W»ft ma * 
[0 03 7 ] cutt. »7ctt©ffipHat8L H*sa* 

e^«Mb*^«r©w^ttrnj±oc«FCcWJ»r, <e© 
Sft**fS 4 fc#K: tt o . 2% JgLbcoSWa&Si^Sr * 4 . 

b*>u cuo^fiasftKjaiosftffl/jpxtts^bs^s^ 

h±m% 2.0%4T4o 0.05%«±©dWfi4& 
«<fc56CW4tt-&»jHlUft:J*^, WI»IHMMfcte*l*l±3 

40S*e)^O±l!l«r 1.5%4-T^o 
[0 0 3 8 ] m2^7C^ (cau Mq, B^^O'#±^x: 
X) :<r>-r*i*>S*«l>l20 <B»> *H5Eb«WBBWX 

[0 0 39]*«B)!«l'r«S*iB<»itr*D 1 W^:^ 

-c«^5Ro a p«:T4c4fcpI«B-c*-6o c©J:5ft«flB 
**fe*4s*i^cc«, «ua»nxttwsuTra8wc3Cc6a 

ees, ^mu^oxfi^jgr^tc-r^ 
^ccjRm»axtt3&iffnr(ri4c4«a*L/^<or, c 
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7 

««±08S»P«:?fAttJ:^. /c/cU Ctih<D7tmb0> 

ot. Mli ItCa, Mqte<fcO*B«^tl^tl0.02%« 
T\ La, Ce) « 0.2%«T i T6<D# <fc 

[0040] TBfflttc>r*i*>^»B*7cJRr** 

S<bOCD#fi5*n (S+V2 • O) <DOM±tlrZCttfi 

[004 1] 10 
[Xffeffl] 20kqCDJtSaS»iPr^ 1 CD (1)~(3) iC^T 

U Cn*0200X:8capJI»Or»3l5ram*Ti8Jil/fc. 

[0042] jxcvc, iioo'cx 3o»<ostt<tjjwaa*ig 

Jraxu Ttaoi^cc«u/c 0 
[ o o 4 3 ] i) ji&m&vmfe 

15mm*x2mntOKiS>T-*fflC\ 1 cm 2 OCfc 

S<fc54CJ/-;ULfcSi, JIS G 0579CCrHGr80 0 C(D20% 
NaCl *r?LA«fi[ «r*JS 0 /Co 20 
[ 0 0 4 4 ] 2) ^ASfi(D?fJ^ (AftHK) 

$%l(mxm$3tmX&$40im<D&Wi&ty*)ti$bX* 10 
% FeCI, • 6H.0 ( 50°Ci75°C) ©*««:*n-etl24«p 

[0 04 5] 3) WKtt 
iJIl0mmX/f£ 3nrnXSS40nmCDKi^*W0aiLr, 10 

[ o o 4 6 ] 4) mmmmsjmtomm 

m^(Oi§Wim(l!m^mLtci^ j¥$12rnmXlfl25mmX;g 30 
S40nin©tW^*«OfflL, BSjaJIMjaffli Or 850°Cx 
iojMcte> 900-cx io^*»cd 2 WHa^Uaa^lSNi L 

tttcSD-SflBK^t (AHv) riS^L/c 0 KStttfy* 

[0047] 5) a&Hflnite 

iSSlCmmXS^ 200rmiCD^;®IK'^^0aib, WBIW'-f 
300 mm/ #(D5ISR0aKrBIWrS*r«9«ftaBSL 

/Co 40 
[ 0 0 4 8 ] 6) MftttftOttBE 

3is Z2201 (Dio^KiiM-tCcfc^r, fiKB*j<fcWIHa(200 

■c) vom&gmiVrvtc 

[0 04 91 S2O CD- (3) (c«N»c€tt»« (PSI) 

MIllt^l/c 0 tt*S. ^l*5cfcO^2rS3N0.42 
-44te 4 jtCCaCf/c©©«FB8llB62- 56556 #&*K:HI5* 

[0050] 900 -cxi0»<DB$j»«isr3CP/jc *)<ootm 
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{bPBat>6tifc. i/*u woasfticcio, psi m^m 

ti/co S6CCa«»©Wai^lB»S*i* 850°C(Dj&M*M 
r « > ge*a»CC «9B B&&A HvOiffAM' & 6 © tc>tf u r . 

6 W 6 <fc 5 Cc , *« tt« L r a ffl 

•OW IH*«* Mff ftlUKcSttc* o ri » * . 
[0 0 5 1 ] #«c, i«Att(coii«, Jt««©it>rpREw 

ffi#/Ml>No.8, NO. 9, No. 41 T?tt?LA«tttffijBCCfi 

< k *fc50XO*<bS2ft»«itirfcgacc?Lft^»*t 

U 0.1—0.2 q/rfhrOJBftiiffi^T. — (ttffJK:, PRE 
W (SftllSPRE)** 40 «±OC*«)-5Xw^--fgXf- 
>UXM C±lBCDNo.42 -44^10) tttf*lfciSfttt*7js 
U *^lii|5lilCC50 e C<DS{b^2^?gM*rt«LA 

?L£«ffifci«< i»}S*ffltt*4<fc ugnrc^o ua> 
u tneoiprrfc, ?6^is^?LAi*^r$>€>75 o c 

^awido^rflsccwodwa^ 2 -5 no. 4, 

5. 6, 7^Ccm6n^>cfc ; 5CCati^CD«Tffl^x./j:^ 
[0 0 5 2 ] g/c, JtlS8«D No.26-30CC^-r^ 5tt\ 

«*sa^ cc a 6 i /rfi^cD^iJncc <fc ^ r w?L^tt^< b 
[0 05 3 ] ;«c % »BMtoSk#«:oir>rtt, Wt** 

"r-6<bV<D»JnfeWJa , C*4Ci3&«to^&. /c/cU, C 

IL V©SW1^& N0.13-15r«ftlXtt3&S*0se 

[0 054] dWBJUlXttJCo^Ttt. S©R», 

{b^Wffi(DKiP^ii#i/j:6iooo 0 cr(DK3i?l^il 

74«£UKOaHC^«0tttSvLA»'C*&, 3 6CC. ^ 
flnXtt^: W± 3 -t± ^> tc&m 2 gfcDTC^^r^Sa L /c*^a^ 

[ 0 0 5 5 ] *3 «C % * 1 ©«l©»r?^CE)«|©«»*J <fc 
» 20orcr©5l5KttH*Sx-r. o.2%I«j 

(y • s) *5<fc^?ia«3 (t • s) 2oo e c 

"C^fi£3fc<D^-^N*-^t|^-r> UX S3 (No. 42— 44) + 
^EKT^o <mt v WgWl*J3%H±® No. 5, 6, 
7 53:, ?£fi-C<DYS# eooN/mm 2 WiifiabriSSfittr 
^>^>o fir, *»M»«±fiB©J:5K:iB«K«r*^ 
tcfc^to€,T, (EL) ^*<, 



(6) 
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